Time course of the alteration in dorsal horn substance P levels following formalin: blockade by naloxone.
Substance P (SP) found in the dorsal horn of the spinal cord has been proposed as a mediator of nociception. Formalin injected into the hind paw of a rat as a nociceptive stimulus has been shown to increase the amount of immunoreactive SP in the dorsal horn, perhaps by decreasing SP release from primary afferent neurons. These SP changes may be due to the actions of endogenous opiates which can block SP release from primary afferent neurons. In order to determine the time course of SP changes in the dorsal horn and their modulation by naloxone, anesthetized rats pretreated subcutaneously with naloxone or saline were injected in the right hind paw with 0.4 ml of either saline or 5% formalin. After various time intervals, the animals were perfused and the lumbar enlargement of the spinal cord removed. Immunohistochemical staining and manual photometry were used to quantitate SP-like immunoreactivity (SPLI) in the dorsal horn. The results show that saline injection produced an increase in SPLI lasting 20 min, while formalin produced a biphasic effect with early (0-20 min) and late (20-60 min) increases in SPLI. Naloxone pretreatment 30 min prior to hind paw injection partially blocked the initial SPLI increase due to saline or formalin. However, this was not the case if naloxone was injected 2 min following hind paw injection. The formalin-induced late SPLI increase was blocked by naloxone only if it was administered prior to the formalin. This blockade of SPLI increases in the dorsal horn by naloxone implies that endogenous opioid systems play a role in the control of SP levels in the dorsal horn during nociception.